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nnacrup* tokskh bwcoko^ hactotu ocymecr- 

BHRK>T nOC/ie r04>pMpOB3HIA«. a CM330MMUM 
C/lOA HBHOCflT nOBTOpHO flOC/ie OX/ia*A<SNt4R. 

npeAAaraeMUti cnocoG ncmo/meT aa c^er no- 
BumeHM* nnacTMMHUx cbo*ctb MeTanna na- 
AOKHO o6ecne^nTb repMeTwaauwH) 
pe^oMTupyeMoro ynacTKa CKBa2KW«w. 1 lao*. 



H5o6pereHwe othocwtcp k o6pa6oTxe mc- 
TBiina A»B^Hv«eM» b 43cthoct* ic TCXHonornn 
MaroroaneHHw ro4>pwpoaeMHux Tpyft. 

Ochobmwmm on€pauw«MM b TexHonornse- 
ckom npouecce KsrOTOBAeHw* tohkoctcwmux 
ro^pwpoBaMHWx Tpy6 aB/iaetca xohOAHan Ae- 
4>opMaunfl, HanpuMep BonoMeMvre w npoica-nca 
ipyb. xnMn^eCKaj? o5pa6oTKa. TepMHHecxa* 
o6pa5otKa A"» ck«tw» ocTaTOMwwx nanpaxe- 
\iv\U, B03HwcaK>m*x b pe3yAbtaTe Ae4>opMa- 
umw u npo<t>vwnpoBaHM« mbtoaom HattaTXM. 

W38CCTBH cnoco6 waroroaneHu* rpy6 c 
npoAonbHWMW nxfrpaM* nyreM AayxsTannoro 
<t>opMOBaHwn Tpy6b»-3aroTOBicvi. npw«eM Ha 
nepaoM <m.ne ee ro<i>pwpy»OT paAwanwHyMM 
yCMJiwwwM. a na btopom arane o6**M3Krr b 
npo^vi/iMpooaHHOH BO/toxe. 

0 A MaKO ooaHwKatouAue e peay/ibtaTe 
cjiokhoA A^>opMa4Mti ocTarosHwe nanptoxe- 
hmo He Aa»o^ AocraTOMHOM nonepe^MOft npoM- 

HOCTM, MCiaflA CT3HOBMTC* XpyHKWM M 



HenpuroAeH b xaMecrBe .tnactwpa npn pewOM- 
t« o6caAHoa KonoHHw a CKBa^ne. 

CHRTO* OCTBtOMHblX Hanp»*eHM»rf Tpy 

6wnoABcpraK)TTepMWMecKOft o6pa6oTKe - or- 
*wry o ne^ax Tvina HCO06 *w r ZO-OV vs 
nonyMeHMfl na tpy6ax oxwcHOfi n/ienxu. bw 
no/iHfl>oiuevt 4>yMKUMn noAMa30MHoro noKpu- 
tmr m o6noAaiomeA aoct3tomhoh 

flOpwCTOCTblO * 8ACOP6UHOHHOC1 cnoco^Ho- 

cTb*o k CMa3<e. 

HsBecren Ta»c>xe cnOco6, npvi kotopom 
TOMxocTeHHwe npo4>w/ibHbie TpySw npaaPT 
pacnDKCHMeM m pa3A3^e« c HarpeeoM na anex- 
TpoTepwwMecxoM o6opyAoeaHMM. Qhqwb 3a- 
rorOBxy Tpy6w HarpeBaiot toiomk, 
conpotMBnoHMfl ao rGMoepaiypM 0T>xwra. a 
sareM nooie oxnaxAeHM» pa3AaK>r npw homo 
mvi KOHWMecKo^ onpBBKw. 

BeAOCraTO* cndco6a 3ax/i}OsaeTCJ> ft tom. 

MTOnp* H3/l0^eHV1W HABCTbiprt ^3 M60T0XCH<eH- 
HbiX Tpy6 5405KCT npOMCxOflWTb P33PUB HO 

npO<J>^bHO^ oOpaBV>ouiev\ 5 np« «ano>*eMwn 
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n/iaciupfl n3 oTox>KGMHbix i py6 c nocneayKr 
iumm ro4>pMpoeaHMeMMO)KCT r.poncxOA"T*>o6- 
pa3oeaHue.M</»tcpoTpemwH bo enanunax w na 
ewcrynax npOAOflbHwx ro4>p npn AQ^opMauvin 
mx ao UMflWtoApHseCKOrt 4>opmw. icorAa ee nnoT- 
ho npn>KMMaK)T (HaK3TbiaaK)7) nophvipyiouie^ 
fonooxotf * BHyrpeHHe^ noBepxnoctn o6ca/i- 
mo* koaohmm. B pe3y/«tTare ne o6ecnewi*B3- 
eTca Haae^KHOCTb repMerwaauwu "3-aa 
hm3kom nnacTWMHOc™ MeTanna ro$pwpoean- 
Horo nnacTbip». 

UenbK> H306perehn9 saAAeTCA noebiwe- 
Hue repMeTvoaumi o6cax<eHrtOM 

ckb3>kmhw nyreM nOBbiiueHH* nnacwiHOc™ 
MeTanna nnacrwpa. 

CyiUHOCTb M306peTGH^P 3aK/lK)MaGTCfl B 
TOM, MTO T6pM006pa60TKy TOK3MH bmcokow Ma- 

CTQTu ocytueCTB/i«K)T nocne ro<t>pnpooaHnfl, a 
.3axeM noBTopHO HanocnT CMa30MHbia cno*. 

B pe3Y/ibTare 3HaxonepeMeHHbix Ae<J>op- 
MauMft. KoropwM noAoepraeicfl Meianna ipy6 
npw ro^p^.poeaHWU kax b npouecce iwotob- 
iiem/ifl nnacTbipevv Tax h npw paaAa^e e npo- 
uecce ycTaMOBK^j a CKeaxuHax, npowcxoA^T 
3H3MviTenbHoe ynpoHHeHne Mexanna. npwneM 
Han6oAbiune 3HaMeHw« ynpOMHeHU* npwxoA- 
htc« Ka enaA^Hbi ro<t)pnpoBaHHbix rpy6. 

M3MeHenne raepAOCrw (Hv) cranw Mapxu 
tO op* TepMOo5pa6oTKe. ro<t>pi/ipoeaHuw w 
paaAa^e rinacTbipa noxa33Ho b Ta6/mue. 

W3Ta6nvmw buaho. MTOTBepAOCTt Meran- 
na n/iacTbipa nocne pa3MaMH b oGcaAHOft Tpy- 
6e AOCTuraeT H3w6onbujux 3naMeHM&. ecAH 
nnacTbipb w3roT3BnwBancH w3 HeTepMOo6pa- 
aoTaHHoti Tpy6w. Dpn uaroToeneHHK nnaciw- 
peft H3 npeAeap^Te/ibHO TepMOo6pa6oTaMHUX 
Kpyr/ibix xpy6 npw ro^pupoeaHvin reepAOCTb 
HecKO/JbKo cHUPKaeica no cpaBHenuK) c Merep- 
MOo6pa6oTaHHbiMw 3ara7oaxaMU. ho nocne 
pa3A3MM TeepAocTb B03pacTaeT now™ ao 
xe Be/iviMWHu. mto w 6es TepMOo6pa6oTKM. no- 
cne repMusecKOfl o6pa6oT*;n ro<l>pvipoBaHHwx 
7PY& c H-arpeBOM tok3mw bwcokom Macro™ 
TuepAQCTb mx cHurcaeTC* 3HannTenbHo. a no- 
cne pa3AaMM ona Menbiue. y HeiepMOo6- 
pa6oTaHHwx. 

B oTnwuvie ot neMHoro w/ia raaoBoro Ha- 
rpeea npt* o6pa6oTKe saroroBxu ToxaMw bwco- 
xo* MacToiw npoucxoAMT HesnaMviTenbHoe 
M3MeneH^e 4>opmw ee npo<J>wia, Ha noeepxHo- 
crviTpy6w o6pa3yeic« tohku* cnofl oxanwHW* 
KOTOpwH He OTcnanBaeTcn b npouecce Ae<t>op- 
MauwM - oa3Aa4M. CMa30MHb^ cnovi HaHOCMT- 
cn na BHyTpenniOJO nOBepxHOCTb 
oTo*;>KeMHbix npoAonbHO'ro4>pv^poBaHHwx 
Tpy6 nocne uxoxnaxAeHMs. Oh npeAOxp3H*eT 

BHyrpeHHKDK) nOBepxHOCTb OT K0pp03U0HHOf o 

pa3pyujeHwj« b npouecce 3xcnnyaTauviui m chm* 
>xenHR oceobix ycwnww b npouecce paaAaMM 
nnaCTwpert 



H p m m c p Aah peMOHTa o6caA»^ovi ko- 
rtOHMbiA MaMeT P° M 146 mm c ToniuwHOMCteHiiM 
8 mm nnaCTbipb M3rorasnneaK)7 H3 tomkoctch - 
hom Tpy6w n^aMeTpOM 130 mm c toauiwhoA 
5 c TgH kh 3 mm n3 dann MapKH 10. Aamhs Tpy6w 
9-11.5 m. 

Ha BHyTpeHHK)»o noaepxHocTb Tpy6w h3- 

HOCQT CA0W1 rpa<t>HTOBO* MAW Apy^OW CM33KW. 
npeAH33HaHCHHO^ AAA C HMXCHMH yCHAUM VOip- 

10 pupoeaHMfl. fo<p pwpooaHwe unnnHAP^ecxoi^ 
tpy&bt npon3BOAJ»T na cneuvianbHon ycTanos- 
xe Mepe3 po/inKoeyio ronoaKy c BnyTpeHHe* 
npo<{>wAbHOM onpaaxoi^. nonysaercfl npoAOAb- 
HO-ro(t>pvipOBaHHaR tpyOa c Hapy)KHwM A^a- 

15 MeTpOM 1 1 6 MM W 4HCAOM tQ<pp 6 WAW 8. 33TCM 

npovi3BOAMTCP pnxiosKa ro<t)pnpoBaHH0ti rpy- 
nocne oipe3Kui ee na 3aAanHy»o AA^ny. 
3aieM npon3BOAHTCR repMMMecKas o6pa- 
6oTKa npOAOnbHo-ro<l>pMpooaHHOM rpy6w - 
20 HOpMannsauwfl c narpeBOM TOxaMw bwcokov^ 
MacTOtbi na ydanOBxe BHT 30/6 Hpvi 3tom 
npoAOAbHO-ro^pMpoeaHHafl TpyGa ycTanaB- 
nnB3eTC« ropvi30HianbHO Ha ponnKOBbix ono- 
pax n c onpeAeneHHOrt cxopocTbK) 
26 npoA©^ r aeTc« sepea whayktop. 

Oxna>KAeHne Tpy6bi npow3BOAWTc« na 
BoaAyxe. CMa3xa. kOTopaa 6bina naHeceHa ne- 
peA ro<J>pnpOBaHMeM. abiropaei, 

TaK xaK b cKoa>KMHe npn ycTaHoene nna- 
30 CTbip» b wHTepBane peMOHTa npon3eOAwTCP 
pa3Aa^a nnactbipfl ao xpyrnovi <{>opMbt m npw- 
*aTvia k CTeHKe o6caAHO^ TpyGbi . to npw stom 

B03HV1K3K)T 60/lbtUHe KOHTaKTHbie Harpy3xn 

Me^KAy nnadwpeM h v\hc tpymchtom aa« P33- 
35 Aasn. Afl« chvix©hh» 3THX H3rpy30K na QHyr- 
peHHio»0 noBepvHOCTt* nnadwpa naHocMTCfl 

BTOpMMHO CMa30MHb«V1 CAOtl, KOTOpWVl CAy)KWT 

xax AAA Chu^eHUH ycunnfr, B03HnxaioiUMx npn 
pa3Aa^6 nnacTbipvi, rax w Aar npeAQxpaneHwa 

40 3TO* nOBepXHOCTM OT K0ppO3Vl0HH0f O pa3PY" 

ujeHMJ* e npouecce 3KcnnyaTau^w. 

CoMeTanvie TepMMHecKOii o6pa6oTKH nna- 
CTwpeCi nocne ro^pupoaaHMfl m H3M<?ceHwe 
CMa30MHoro cnofl Ha ©HyTpeHHioio noae^x- 
45 HOCTb nocne tepMMMecxo^ o6pa6oTxu no3ao- 
aak)T noBwciiTb nnacTHSHOcib MeTanna 
nnacTwp o6ecneMnTb GnaroAapa 3ioMy na- 
Ae>KHOCTt> repMeTM3auww peMOHTiApyeMO^ 

* CKB3>KHHb». 

50 

d> opMyna M3o6peieH^n 



Cnoco6 wsroTOBneHMrt ro<t>pwp063HHoro 
cTanbHoro nnaciwprt, npewMymecToeHHO aa« 
55 peMOHTa o6ca>xeHHo^ cxeax^Hbi. bkak>m3>o- 
iuum TepMOo6pa5oTKy saroToaxn. HaHecenuie 
CMaaOMHoro cnoa na BHyTpeHH k>k? nOBepxnocrb 
3aroT08xn \a ee ro^p^pOBDHwe. o t n w h a k> m m 
c n TeM. ^rro, c uenb»o noBbJuj£Mn» h3ag>^ h octia 
repMertM33UMn o6ca>KeHHOft ckb.-»ncmhu nyteM no 
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BbiiueHw* nnacrnHMocTi/1 Meranna rmacrwp*. ocyiMeCTB/i«»OT nocne ro&pMpoeaHUji. a 3©Te^ 
TepMO06pf<5OTxy roicaMM oucoko* vactOTw hortopho h8moc»t cm330m^u^ c/io*. 



/ICXOAHOG COCTOh 


B MA 06C 


i86otkm 






AO ro^pwpoBaHHfl 


floc/ie ro<J>pwpo- 


TepMOo5pa6oTka 
noc/ie ro^pupoea- 
MM»(HopMann3fl" 
UMfl) c narpeBOM 

TOKSMM BWCO- 

k,ow nacTOTbit, 




Boa repMOo6pa- 
6oticw 


1570 


1750 




2020 


C TepMoo5pa6oT- 

•CO* 


t350 


1660 




1966 


6ea TepMooGpe- 
6otkh 


1570 


1750 


1350 


1750 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin-walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 
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that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin- walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
10 steel. Tube length is 9-1 1 .5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 1 16 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns 5 and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 

heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 
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